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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the subject new 
compound that bears 1,2,4-triazole group on its side 
chain and can gives a macromolecule with excellent heat 
resistance, and provide an organic EL element using the 
same. 

SOLUTION: This new compound is a vinyl derivative 
bearing a 1,2,4-triazole group represented by formula I 
(R is H, an alkyl; Ar 1 to Ar 3 are each independently an 
aromatic group that may bear a substituent; m is 0 or 1; 
n is 0 or 1 where m+n is 1), typically a compound of 
formula II, In case that m is 0 in the compound of 
formula I, the compound is pre pared by starting with a_ 



of 1,000-1,000,000. 

COPYRIGHT: (C)1999,JPO 
(ch, = cr) b 

I 

Ar* 

A 



Ar*— (CR = CH,) n 



compound of formula III, allowing N-bromosuccinimide to 
react with azo- isobutyronitrile in carbon 
tetrachloride, followed by reaction of the product with 
potassium tert-butoxide in tetrahydrofuran. The compound 
of formula I can be polymerized or copolymerized as in 
the case of usual vinyl ' compounds to give 
macromolecules with a number-average molecular weight 
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(m, 12 H, Ar-H) , ANAL. Calcd f 
or C24H17N5B r 1 ; C, 6 3. 3 1 % ; H, 4. 

5 7%;N, 15. 3 8%. Found ;C, 63. 0 
2%;H, 3. 9 8%;N, 15. 5 6%. 

[0 0 3 6 ] (3) 3, 5-^ (4-'>777x^) 
-4- (A-\?-i\<7 -1, 2, 4-hD7y' 



(12) VfWIW- 1 1 - 1 4 0 0 6 0 

22 

[miEsc** (j) <o\t%m) (o-tis, 

£P77^3t(D^i^f:THF 7 0ml^C^!J') 
^-t-yh^r">K3. 30mmol LtJ^KT'Z 
□ 77^3^91^ lliftilTHF3 0ml{:il 
^/c3, 5-v> (4->7./7x;/V) -4- [4- 
(l-7'D^xf/l,7a:^^) ] -1, 2, 4-MT 
l/-^ (WfE^** (1)3 13. 2 mm o 1 «r«T$ 

JEM* Tir h> : n-"s*lJ-y = 1 : 1 O^S'&KttT- 
fMSiflU (J) (Oif^^^O. 2 0g^llf: o 

lft^2 5. 8%, m. p. : 2 0 9-210 V, I R 

(KB r ) : 1 6 0 8 cm" 1 (-C = N~) , 92 4 c 
m" 1 (=CH 2 ) , 1 H — N M R- (2 7 0 MHz, CDC 

1 3 ) : 6 (ppm) 5. 5, 5. 9 (d, 2H, =C 
H 2 ) , 6. 8 (q, 1H, -CH = ) , 7. 1-7. 

7 (m, 12H, Ar-H) , ANAL. Calcd 

for C 2 4Hi5N 5 ;C, 7 7. 2%;H, 4. 0 5 
20 % ; N , 18. 75%. Found ; C , 76. 87 
% ; H, 4. 2 9% ; N, 18. 3 3%. 

h/U (llEft^ 8 4 nm) : ft:*; fit 3 9 4 

n m 

[0 0 3 7] ^-(D^J&tiU) 
TfE^RJj^C: X 9 3- (4-^7x = ^) -4- 
y^^/V-5- (4 -y7; ^^n/u) -1, 2, 4- 

[ 0 0 3 8 ] 



(13) 



23 



NC 




o 



-OC1+ E t 



6 



O 



NHNH 2 



¥fmW 1 1 - 1 4 0 0 6 0 
24 



NC 




(G') 



PC l a 




E t 



NH 2 



+ 



NC 




\ / N N N / 



<H') 



E t 



N B S/ A I B N 



CC1 4 



NC 




-<^jr@-? H - cH - 



N N 

(10 



B r 



t — BuOK 



TH F 





OVrf N V<P^c„ = 

• N N N ' 



CH Z 



[0 0 3 9 ] (1) 3- (4 -^/vy^z=.tv) -4- 
7^-;U-5- (4-'>7y7x^/H -1, 2, 4 - 

hyr/-/u (sHriEKiCS* (h' ) <nik£%)) 

>J? a asO-^ytp 150ml(CT^yyi8. 2 9 g 
&fe#Z#XfrbE.&<t})>5. 3 9 g£flD;i N W-H# 

_ N ' - (4-xf/i^7i-/^;^f-/L') - fc 
K7v?> [ffl.IE** (C ) Vit^m 9. 6g£*D 

tey-^ifST^t 5 m 1 15 ifSST W 



(J') 

SK^7Aft»L4««l (4. 3 9g) £'&fco * 

(H' ) ^Wl^lfc 0 
l&^3 8. 3%, m. p. : 1 9 0- 1 9 2°C, I R 
(KB r ) : 1608cm" 1 (-C = N- ) , 2966 
50 cm" 1 (-CH 3 ) , 1 H — NM R (2 7 0MHz, CD 



1 1 - 1 4 0 0 6 0 

26 



C 1 3) : 6 (p pm) 1, 3 (t, 3H, -CH 3 ) . 
2, 7 (q, 2H, - CH 2 -) , 7. 2-7. 7 

(m, 13 H, A r) , ANAL. Calcdfor 
C24H 17 N 5 ;C, 7 6. 8 3%;H, 5, 18%: 
N, 15. 99%. Found;C, 7 9. 0 3%; 
H, "5. 2 9% ; N, 15. 5 6%. 

[0 0 4 0 ] (2) 3- [4- (l-yo^f/^i 
-/u) ] -4-7xn/U-5- (4-y7;7x^^) 

-l, 2, 4-hyry-/u (MfBKiSS* d' ) <z> 

B&it&HRtpfc 3 - (4-ai^/W7^^;U) -4-7x 
n/U-5- (4 -y7; -1, 2, 4 - h ]i 

[^-&» (H' ) ) ( 1 . 4 3 mm o 1 ) , N 
-7v*Zi$< S K (NB S) 2. 15mmoK 
A I B N ( 0 . 143mmol) £ Aft* 1^#H^T 

■C2 4«FMiss(E$ : frfco sis»TaEg«<kK**i»*t 

f-y=l : 8tS8f B U it^^ ( I' ) tf>feiS&t§ 

l&^5 8. 6%, m. p. : 1 2 2- 1 2 3t, I R 
(KB r) : 1 6 0 8 cm" 1 (-C = N-) , 2 9 6 6 
cm" 1 (-CH3) , 1 H — NMR (2 7 0MHz, CD 
C 1 3) : 6 (p p m) 2. 1 ( d , 3 H, -CH 3 ) , 
5. 2 (q, 1H, -CHB r -) , 7. 1-7. 9 
(m, 13H, Ar-H) , ANAL. Calcd f 
or C23H17N4B r 1 ; C, 6 4. 3 5%;H, 3. 
9 9%;N, 13. 0 5%. Found ; C, 65. 0 
1% ; H, 4. 3 5% ; N, 12. 8 8 % 0 
[0 0 4 1 ] (3) 3- U-t^/i^^-zV) -4 
7 5 - (4-^7771^) -1, 2, 4- 

wry-tv (iriBRics* ( j ' ) <o\t%m\ v-sfo 

ix- t -7* b*'s K2. 2 4mmo 1 Sr»Wt*7kTH 
IRS 0. 0 4 2 g 

8 4.8% 
M-w=.l. -6.X 1 0. 4 . - 
7C*»tf : C 8 5. 5 
; C 8 3 . 7 



(14) 



P77^^/^L, S*H*STHF10mli; 
£#fc3- ['4- (l-^D*if/l'7ssM ] -4 
-7 (4-->7.y7x;^) -1, 2, 4 

-hy7/-^ (fftEfb^ ([' ) ] 0. 7 4 5 mm 

0 1£«7 «T»TS2 4B*W^iax-RJC$ : fr 
fc 0 KJS»71STHF£I$£U fi*Sf B «:»* 

^ □ Dx-^y : RSx^/i/= 4 : l^iS-S-SKT-^y^ 
^mLTz Q Mtc, Tir h> : n-^*t>'= 1 : 1 0 (O 
jR£S«-ClfjS*U ( J ' ) <^Wtt«fi0 r 1 

i0, 5 g&f»fc 0 

l&^6 1. 1%, m. p. : 2 2 1 -2 2 3<t, I R 

(KB r ) : 1 6 0 8 c m" 1 (-C = N~) , 9 2 4 c 
m" 1 (=CH 2 ) , ^-NMR ( 2 7 0MHz, CDC 

1 3) :fi (ppm) 5. 5, 5. 9 (d, 2H, =C 
H 2 ) , 6. 8 (q, 1H, -CH = ) , 7. 1-7. 
7 (m, 1 3H, Ar-H) , ANAL. Calcd 
for C 2 3H 16 N 4 ;C ) 7 9. 3%;H, 4. 6 3 
% ; N , 16. 1 %. Found ;C, 79. 0 % ; 
H, 4. 5 2% ; N, 16. 0%. 

20 M^^^ (igfS3 0 9 nm) : *tMS 3 8 8 
n m 

[0 0 4 2] ^S«5 (USSWl VtfV 
I^f|;^^f/^t/^7; K (DMF) 0. 2mli: 

mmz^tzs- (i-i-y^^) -4- (4-t-^/v7 

znn/W) -5" (4 -7i^/^yy'^ )V) -1, 2 , 

4- hyr^-zu mm^m (f) ] o. o 5 g 

(0. 1 1 lmmo 1 ) , A I BN0. 0 0 2 g (0. 

otxfci^x 1 2B#r H isc^^fc 0 SfE^TS^ ^z- 

jlLSMftiWf *:£>$tttt^l~«3*3<fctf 
Elll^'^trfeo 



H5. 
H5. 



lit I 2] 



- CH- CH 2 — 




N — N 



[ 0 0 4 3 ] USW6 (JHW2^y^-o§*) 
iRit 0. 0 4 4 g 



6 , N 9 . 3 5 (JliSfi) 
9, N 9 . 2 9 (Hfflffi) 
^ ItfUDMFO. 2mlCil^f:3, 5-v^t7 
^f/U-4- (4-t"^/l'7i'^) -1, 2, 4-hy 
CmJfSfb^^ (F' ) ) 0. 05g (0, 11 
8mmol) , MMHtAIBNO. 0 0 2 g 
(0. Ollmol) &A;ix«iiSK&S*B»'fS* tli& 
ff T6 0°C(C&^T 1 2Wt^^o £©*£7^ 
.j?y -/utcStt^^T^y fc. ^OTKy-7-^ 

3M»«t»KSrS!!)iiL«»Ufco ;:0>#y -*-HTfE 



(15) 
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8 8. 



2% 



lit I 3] 



Mw= 2 . 3X10' 
5c*#Sf : C 8 5 . 

; C 8 2 . 

- CH- CH 2 - 




[ 0 0 4 4 ]H^F'j7 «*W3©/fyv-^) 
5ml^l^f(-3, (4-v'r;7x^) - 

4- (4-t^/U7x^/u) -1, 2, 4-hUT/- 
/u tib^t) (J) ) 0. 3g, mm\hLXAl BN 
0. 0 1 3 g&AftDMF 3m 1 U *fi?tt* 

t/gj 3 ic^Lfco 
UZft 0. 1 2 g 

3 9 % 
M n = 2 3 , 000 
Mw/Mn = l. 2 

[fbi 4] 

- CH- CH 2 - 



H5. 00, N 9 . 9 2 (StefiS) 
H 5 . 10, N 9 . 45 (M»m) 

[oo4 5]^ffii?'j8 mmw * 

5m 1 Id 3 - (4- -4-7 

^/U - 5 - (4-i/7;7s^v) -1, 2, 4-h 

yry-/u (j' ) ) o. ig, MfcSli: lt 

AIBN5. OxiO" 4 g^AilDMFlml^lKi: 
10 U *JS(tttktt24*IB6 0°C-CS^£^ T3B<0*t? 

J;3i (w N HWJ5~7<d h y 7^-/^4 ft^KE^t' 

hyr/-/i'C03ti^ffiS^e'=/^SJSS't?«ftSix 
/c zK y - « tmmi £ S »tt a* * * ^ ^ 

l&fi 0, 0 4 Og, 4 0%, Mn = 6 7, 0 0 

0 , Mw/Mn = 1 • 4 
lit I 5] 

- CH -CH, - 



-N-C 




CN 



20 





o>-» 



30 




C N 



N N 



"["0"0~4-6~; 
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30 



ru nJ 


^JS0J5 


mm 







Mwl3, 000 


15,000 


23,000 


67,000 


l r & ✓ V M M s 


+ 


+ 


+ 


+ + 








- 


+ + 










T T 




















+ 
























++ 


+ + 


+ + 


+ + 




+ + 


+ 4- 


+ + 


+ + 



(++) ££fc 



[0 0 4 7 ] 



( + ) -< 

[a 2] 



(-) *® 



s g # 


/\ y a 






(Mw) 


CC) 




13, 0 0 0 


460 




15, 0 0 0 


4 1 0 




2 3, 0 0 0 


484 




6 7, 0 0 0 


40 7 





30 [0 0 4 8 ] 
[H31 



— rp— 

(eV) 



5. 85 

5-. 7 9 . 

5. 90 

5. 77 



(eV) 



3. 65 

3. 5 7 

3. 59 

3. 52 



-4-p—E-g- 
(eV) 



20 
22 



2. 31 
2. 25 



5SiRSS^«b*«)fc« I p-E gl*. fc*^****^ 
[0 0 4 9 ]Hi6ffl9 (^SM8W7Ky^-^fflV^fcE 



7^SS±t:M^fciTOltfct), ^v—hffi 

mti 5 o/ci-efc«K it^fiMg : AgUlf "c*> 

[0 0 5 0 ] 0 (*««8^zKy^-»wTPD 



50 



(17) 



®mw>i 1-140060 

32 



H 3 C ' 

T^£nSN, N' (3->Wi^) ~ 

1( ^ - t 7 x -/H4, 4-^7;y (TPD) & 
iil;*HtlOwt%, 20wtl 3 0wt%, 4 
0w t%£J:^5 0 w t %ffi£Lfclfc*ft*:W£E L 

[ 0 0 5 1 ] 31*60111 (*Ufi«8<30jKy -^-tCT PD 

y-e-ltLT, *&£ffl8<0#y-*-KTPD£ K-f 

^ii3 8 8 nmi:fc*), T P D <7)^C0$ft*^ h /KZ> 
f-^»i4 1 0 nml:*)5^l:8 /< t> ^U^-(CTP 
D& K-^Lfct^***'** h/KDfcWli5 1 2 

[0 0 5 2 ] IMU (^««8^y^H:TPD 



[fti 7] 



' CH 3 

£01 0^01 1K*W% V6^Wffl(wJ:!9»* 

i0 [ 0 0 5 3 ] 

[»*] **P^*-<t^. SrS*^-* #rSl#y^-# 

[gii] iijyajs^tfy^-fl***^ h'^Eir-fe 

So 

[0 2] 3lfcffl6 0#y^--£>£*;*' < * h^0*?*> 

So 

[03] HKW7£>#y -^-^ft*^ h/HH-cfc 

So 

#7 [114] HK«8<£>7Ky v-^**^ h^0Tfc 
S 0 



E t 



E t : C 2 H 5 

X^^i5^y>6^1w t %SB-p t tz^n^ ELl 




■[0 5] *HS*»E LSt*0>8[l»i£fc*H"o 

[0 6] $*M8(0 7Ky ^-^&m^®n£f£^y ^~ 

[0 7] HffiMS^^y^-t-TPDSra^^W^^ffi 

05^^-rE lut- (n^^iio^^i 1 ) ^ewes- 

^ [0 8] ^tWl 0<D&E L*^^*»S-*GEW-I4 
[0 9] ISW8^y^-i:TPD^ K-tfy^Lfc 

wswrr^ETr*^^ 

[0 10] HSW8^^y^-J-TPDi:^^y 
[011] H*^8^/-Ky v-iiTPD^^-^y y6& 



(18) 



4$H8¥1 1 - 1 4 0 0 6 



[Ell] [12] 




0 5 10 15 20 25 30 



(19) 



1 - 1 4 0 0 6 0 




im9] 




(20) 



WNWl 1 - 1 4 0 0 6 0 



[Bl 0] 



1000 g 




-L 



O 10wt% 

□ 10wt%HX)umarin6(1wt%) 
» ■ — 



5 10 15 20 25 30 



[011] 



1000 
100 

N 

c 

s 

I 1 

0.1 
0.01 



26V230od/cm2 



□ cP 

□ o 
t no 
o 




24V:40cd/cm 2 



j 



- □ 



O 10wt% 
O 10wt%+cxxjmarin$(1wt%) 



J. 



10 15 20 25 
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